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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY 

(57)Abstract: 




PURPOSE: To make an allowance in aligning 
precision when a liquid crystal display device is 
built up into a television, a video movie, a 
projector, etc., to simplify the packaging and to 
reduce a cost by forming the parting of the 
peripheral part of an image display region on a 
TFT substrate. 

CONSTITUTION: By forming a light shielding 
layer 1 on the peripheral part of the pixel region 
on the substrate side of a TFT (thin film 
transistor) in an active matrix type liquid 
crystal display, a parting is formed on the 
peripheral part of an image display region and 
the image display region is defined. The active 
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matrix type liquid crystal display also incorporates a driver for driving data line and a 
driver for driving gate line on the same substrate as that of the pixel. The data line 
transmits successively a video signal fetched into a sample holder to a pixel, a 
scanning signal is imparted to the gate line and a TFT 2 turned on by the scanning 
signal writes a video signal fetched into the data line in a liquid crystal cell 3. This 
liquid crystal is used as a dynamic memory. 
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[Claim(s)] 

[Claim 1] The active-matrix mold liquid crystal display characterized by having 
abandonment in the image display field periphery section by forming a 
protection-from-light layer on a TFT substrate on a transparence insulation substrate 
in the active-matrix mold liquid crystal display which constitutes the pixel which has a 
thin film transistor (TFT is called hereafter) component in the shape of a matrix. 
[Claim 2] Said protection-from-light layer is an active-matrix mold liquid crystal 
display according to claim 1 characterized by using a metal, metallic compounds, or a 
black system organic thin film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an active-matrix mold liquid crystal 

display. 

[0002] 

[Description of the Prior Art] Conventionally, since the pixel electrode 19 and the data 
line 17 formed TFT in this layer as shown in drawing 8 , the data line was not able to 
become the maximum upper layer, and TFT which constitutes the pixel switching 
device of an active-matrix mold liquid crystal display was not able to form a 
protection-from-light layer between the data lines, and was not able to form 
abandonment in the image display field periphery section. Therefore, as shown in 
drawing 9 , abandonment was formed in the color filter (CF is called hereafter) 23 
periphery section on the opposite substrate 22 in the protection-from-light layer 27. 
[0003] 

[Problem(s) to be Solved by the Invention] As an approach of sticking the TFT 
substrate 26 and the opposite substrate 22, although the sealing compound 22 is 
stiffened by UV irradiation, in order to protect the TFT component currently formed in 
the image display field 25, ultraviolet-rays light is irradiated from an opposite 
substrate side in this case. In order that the protection-from-light layer 27 on an 
opposite substrate may not let ultraviolet-rays light pass, in order to stiffen a sealing 
compound 24 certainly, it must prepare the transparence insulating region for seals 
from CF periphery section protection-from-light layer 27 on an opposite substrate to 
an opposite substrate edge. Since the protection-from-light field area used as 
abandonment of the image display field periphery section is unexpandable with said 
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transparence insulating region, the doubling precision at the time of including in a 
module is required, and it has a trouble used as the hindrance of simplification of 
mounting, and low-cost-izing. Moreover, expansion of the image display field 25 by the 
side of a TFT substrate cannot be aimed at, but it also has the trouble that an 
increment and image display field of the number of pixels serve as hindrance of 
detailed-izing that the numerical aperture which is the rate which penetrates the light 
of a back light cannot be improved. 
[0004] 

[Means for Solving the Problem] The arc TIBU matrix type liquid crystal display which 
constitutes the pixel which has a TFT component on the transparence substrate of 
this invention in the shape of a matrix is characterized by having abandonment in the 
image display field periphery section by forming a protection-from-light layer on a 
TFT substrate. Said protection-from-light layer is characterized by using a metal, 
metallic compounds, or a black system organic thin film. 
[0005] 

[Example] The block diagram of the TFT substrate of the active-matrix mold liquid 
crystal display of this invention is shown in drawing 1 . The image display field is 
clarified by forming the protection-from-light layer 1 in the TFT substrate side pixel 
field periphery section of the active-matrix mold liquid crystal display of this invention. 
Said active-matrix mold liquid crystal display contains the driver for a data-line drive, 
and the driver for a gate line drive on the same substrate as a pixel. The data line is 
carrying out sequential transmission of the video signal incorporated in the sample 
electrode holder at the pixel. Moreover, the scan signal is impressed to a gate line. 
TFT2 turned on with the scan signal writes the video signal incorporated by the data 
line in a liquid crystal cell 3. Liquid crystal is used as dynamic memory here. Generally, 
since the time constant of liquid crystal is before or after 100ms, if refreshed a period 
shorter than this, it can hold a signal enough. Moreover, if retention volume is added to 
liquid crystal capacity and juxtaposition if needed, a maintenance property will improve 
further. As the method of the configuration of retention volume, there are an approach 
of preparing the transparence electric conduction film in the bottom of a pixel 
electrode, a method of putting a pixel electrode on the gate line of the preceding 
paragraph, the approach of arranging the capacity line of dedication to a gate line or a 
signal line, and parallel, and making it, etc. . 

[0006] Next, the process process of the TFT substrate of the active-matrix mold 
liquid crystal display of this invention is explained to a detail. Drawing 2 and drawing 3 
express the process sectional view of the TFT substrate of the active-matrix mold 
liquid crystal display of this invention. 
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[0007] 500-1 500A of channel electric conduction film 10 is formed on the 
transparence insulation substrate 9. As channel electric conduction film, since the 
driver for a drive is built in, CMOS structure can be formed and ON / OFF ratio of TFT 
use high polycrystalline silicon, the reduced pressure CVD (Chemical Vapor 
Deposition) which pyrolyzes and deposits a mono silane (SiH4 is called hereafter) at 
the temperature of 550 degrees C - 650 degrees C as the polycrystalline silicon 
membrane formation approach — there is law. Furthermore, in order to raise ON 
current of TFT, after depositing amorphous silicon with plasma-CVD equipment or a 
low pressure CVD system as precursive film, a silicon crystal can be diameter[ of a 
large drop ]-ized to 1 micrometers or more by giving heat annealing of 4 hours or more 
at 550-650 degrees C. In order to diameter[ of a large drop ]-ize a crystal, there is 
laser annealing, such as an excimer laser and an argon laser, etc. other than heat 
annealing. Next, after carrying out patterning of said polycrystal silicone film to island 
shape by the photolithography method, gate dielectric film 1 1 is formed. When a quartz 
substrate is used for gate dielectric film as a transparence insulation substrate, by the 
elevated-temperature dry oxidation which diverted the MOS process, it is precise and 
a reliable oxide film can be formed. Moreover, a nitride, HTO (High Temperature CVD 
Silicon Dioxide Film), etc. may be used. Next, the gate line 12 is formed. 
Polycrystalline silicon is used as a charge of a gate wire rod. However, since sheet 
resistance of polycrystalline silicon is as high as 20ohms or more, if the lateral number 
of pixels increases, it will become easy to produce gate scanning-line delay, then — 
further — low — metal wiring of metallic compounds, such as molybdenum silicide 
[ **** ] (MoSiX is called hereafter) and tungsten silicide (WSiX is called hereafter), 
chromium (Cr is called hereafter), a molybdenum (Mo is called hereafter), a tungsten 
(W is called hereafter), etc., etc. may be used Next, the source field 13 and the drain 
field 14 are formed in self align by ion implantation by using a gate line as a mask. Next 
the 1st interlayer insulation film is formed all over a substrate. The 1st interlayer 
insulation film forms Si02 film using an ordinary pressure CVD method and 
tetra-ethoxy silane (TEOS is called hereafter) gas. The plasma-CVD method other 
than said Si02 film may be used, and a nitride may be formed. Next, in order to make it 
flow through the channel conductive layer 10 formed with the data line and 
polycrystalline silicon, an aperture is opened on the source field 13, and the data line 
17 is formed. As an ingredient of the data line, metal wiring of the aluminum (aluminum 
is called hereafter), Cr, Mo, W, etc., etc. is performed. Although the pixel electrode 19 
may be formed in the data line and this layer, since the data line comes to the 
maximum upper layer, the protection-fronrHight layer 1 for image display field 
abandonment cannot be formed on between the data lines. Moreover, if a pixel makes 
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it highly minute, data-line and pixel inter-electrode Rhine - and - tooth space will 
become severe on a pattern rule, and capacity coupling will become large. Thereby, 
leakage current becomes large and causes display quality degradation by the lack of 
contrast So, in this invention, the data line was embedded in the lower layer from the 
pixel electrode. It is not necessary to take into consideration the tooth space of a 
pixel electrode and the data line, it becomes possible to extend a pixel electrode field 
by this, and the opening aspect product which can make light penetrate can be earned. 
After carrying out patterning of the data line by the photolithography method, the 2nd 
interlayer insulation film is formed all over a substrate. As the membrane formation 
approach of the 2nd interlayer insulation film, it must process at the temperature 
below the melting temperature of the metal thin film used as a data-line ingredient 
Then, when using aluminum for the data line, it is necessary to form an insulator layer 
at low temperature 450 degrees C or less. Then, an insulator layer is formed in low 
temperature with plasma TEOS equipment, plasma ozone TEOS equipment, ordinary 
pressure ozone TEOS equipment, etc. A metal or metallic compounds is deposited by 
a spatter etc. on said 2nd interlayer insulation film, patterning is carried out by the 
photolithography method, and the protection-from-light layer 1 is formed. Not only 
abandonment of the image display field periphery section but said 
protection-from-light layer can shade the data-line and gate line top in an image 
display field like drawing 3 (c). As said protection-from-light layer, the organic thin film 
of a black system other than metallic-compounds thin films, such as metal thin films, 
such as aluminum, Cr, Mo, and W, and MoSiX, WSiX, may be used. Next, it punctures 
by wet etching or dry etching on the drain field 14, pixel electrode 19 ** is formed by 
the spatter, and patterning is carried out by the photolithography method. As a pixel 
electrode, the in JUMU stannic-acid ghost (ITO is called hereafter) which is the 
transparence electric conduction film is used. Even when the process of a 
protection-from-light layer and a pixel electrode is reverse, it is satisfactory. TFT is 
formed according to the above process. 

[0008] Next, the configuration of the image display field periphery section is explained 
based on an example. First, two kinds of structures were tried about the 
protection-from-light layer formed between the sample electrode holder of the data 
line, and a pixel. The 1 st top view and sectional view of structure are shown in drawing 
4 . Drawing 4 (b) expresses the cross section of an A-Aline of drawing 4 (a). The 1st 
interlayer insulation film 16 accumulates on transparence insulation substrate top 9, 
the data wiring 17 passes on said insulator layer, and a light-shielding film deposits on 
the 2nd interlayer insulation film 18. Since it forms with a metal or metallic compounds, 
the data lines may short-circuit through a light-shielding film, and said light-shielding 
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film may produce the line defect of a lengthwise direction, when the 2nd interlayer 
insulation film has a defect Since the data line wires with metals, such as aluminum, it 
achieves the duty of a protection-frorrHight layer in itself. Then, as shown in drawing 
5 as the 2nd structure, the light-shielding film 1 was formed in island shape by the 
photolithography method only between the ****** data lines. This becomes possible 
about the data lines by the poor insulator layer short-circuiting to protect sharply, and 
a poor display can be controlled. 

[0009] Next, by this example, two kinds of structures were tried also about the 
protectionHronrHight layer formed between the driver for a gate line drive, and a pixel. 
The 1st top view and sectional view of structure are shown in drawing 6 . Drawing 6 
(b) expresses the sectional view of a C-C'line of drawing 6 (a). The gate line 12 is 
formed on the transparence insulation substrate 9, the 1st interlayer insulation film 16 
and the 2nd interlayer insulation film 18 are formed on said gate line, and it is having 
structure which formed the light-shielding film 1 at the maximum upper layer. 
Moreover, since the gate line is embedded in the lowest layer, it may form the metal 
thin film used with the data line instead of a light-shielding film 1 on the 1st interlayer 
insulation film (with no illustration). When a defect arises in an interlayer insulation film 
like the structure of the data line shown by said drawing 4 , this structure may 
short-circuit by gate wiring, and may become a lateral line defect. Then, as shown in 
drawing 7 as the 2nd structure, between ****** gate lines, patterning was carried out 
to island shape by the photolithography method, and the protection-from-light layer 1 
was formed. Under the present circumstances, when a gate line uses penetrable 
ingredients, such as polycrystalline silicon, as shown in drawing 7 (b), the metallic 
material used with the data line 17 on the 1st interlayer insulation film 16 so that gate 
**** top 12 might be covered is deposited on island shape. This becomes possible to 
shade a sacrifice field and the poor display by the 1st interlayer insulation film and the 
2nd poor interlayer insulation film can be controlled. 
[0010] 

[Effect of the Invention] The following effectiveness was acquired by making 
abandonment of the image display field periphery section on a TFT substrate. 
[0011] ** Since a protection-fronrHight field can be extended to the conventional 
seal field as shown in drawing 10 , sacrifice width of face becomes large. Since a 
leeway is given for the doubling precision at the time of building the liquid crystal 
display of this invention into modules, such as television, and a video movie, a 
projector, by this, simplification by the component side and low cost-ization can be 
attained. 

[0012] ** Increment in the number of pixels and improvement in a numerical aperture 
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can be aimed at, without becoming possible to extend the image display field 25 
formed in the TFT substrate, and making the appearance size of an active-matrix 
mold liquid crystal display expand, since a seal field can be formed in the 
protection-from-light layer 1 upper part on the TFT substrate 26, without forming the 
protection-from-light layer 27 on an opposite substrate as shown in drawing 12. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flat-surface block diagram of the active-matrix mold liquid crystal 
display in which the example of this invention is shown. 

[Drawing 2] The process sectional view to data-line formation of the pixel TFT of the 
active-matrix mold liquid crystal display in which the example of this invention is 
shown. 

[Drawing 3] The process sectional view after said drawing 2 of the pixel TFT of the 
active-matrix mold liquid crystal display in which the example of this invention is 
shown. 

[Drawing 4] The sample electrode holder of the active-matrix mold liquid crystal 
display in which the example of this invention is shown, and the block diagram between 
image display fields, (a) is a top view, (b) — A-A' — the sectional view on a line. 
[Drawing 5] The sample electrode holder of the active-matrix mold liquid crystal 
display in which the example of this invention is shown, and the block diagram between 
image display fields, (a) is a top view, (b) — B-B' — the sectional view on a line. 
[Drawing 6] The block diagram between the driver for a gate line drive of the 
active-matrix mold liquid crystal display in which the example of this invention is 
shown, and an image display field, (a) is a top view, (b) — C-C — the sectional view 
on a line. 

[Drawing 7] The block diagram between the driver for a gate line drive of the 
active-matrix mold liquid crystal display in which the example of this invention is 
shown, and an image display field, (a) is a top view, (b) — D-D' — the sectional view 
on a line. 

[Drawing 8] The sectional view of the pixel TFT of the conventional active-matrix 
mold liquid crystal display. 

[Drawing 9] The sectional view of the conventional active-matrix mold liquid crystal 
display. 

[Drawing 10] The sectional view of the active-matrix mold liquid crystal display in 
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which the example of this invention is shown. 

[Drawing 11] The sectional view of the active-matrix mold liquid crystal display in 
which the example of this invention is shown. 
[Description of Notations] 

1 Protection-from-Light Layer 

2 TFT Component 

3 Liquid Crystal Cell 

4 Clock Signal Input Terminal for Data-Line Drive 

5 Start Signal Input Terminal for Data-Line Drive 

6 Video Signal Input Terminal 

7 Clock Signal Input Terminal for Gate Line Drive 

8 Start Signal Input Terminal for Gate Line Drive 

9 Transparence Insulation Substrate 

10 Channel Conductive Layer 

1 1 Gate Dielectric Film 

12 Gate Line 

13 Source Field 

14 Drain Field 

15 Ion Impurity 

1 6 1 st Interlayer Insulation Film 

1 7 Data Line 

1 8 2nd Interlayer Insulation Film 

19 Pixel Electrode 

20 Liquid Crystal 

21 Deflecting Plate 

22 Opposite Substrate 

23 Color Filter 

24 Sealing Compound 

25 Image Display Field (Pixel) 

26 TFT Substrate 

27 Opposite Substrate Side Image Display Field (Color Filter) Periphery 
Protection-from-Light Layer 



[Translation done.] 
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